Because the AMCS has the advantage being able to reduce the dynamic range of the measuring circuit to 1/2 of the mean squared type, the AMCS is employed in Nuclear * Narita -machi, Oarai-machi, Ibaraki-ken 311-13. ** Akasaka , Minato-ku, Tokyo 107.
Instrumentation
System (NIS) of " JOYO ", the first experimental fast breeder in Japan(1). In the calibration process of the JOY() NIS below the 50 kW power level, we experienced a nonlinear indication lowering of the Intermediate Range Monitoring System (IRMS) employing the AMCS. It was considered that the indication lowering effect was caused by the deviation of the amplitude distribution of the chamber current fluctuation from normal distribution, because of the shortage of the number of arrival pulses(2). Hence, it was required that the calibration error of the IRMS caused by the indication lowering effect be evaluated before conducting the initial power ascension test. In this paper, the results of the evaluations of the indication lowering and the calibration error are described. We first derive an equation representing the AMCS characteristic, or the mean value of the rectified half wave of the current fluctuation caused by superposition of chamber pulses, assuming the arrival rate of the pulses obeys a Poisson distribution and consider the characteristic of the AMCS. Next, we evaluate the relation between the pulse arrival rate and the indication lowering in the range of low neutron flux based on the derived equation, and the indication lowering observed in the JOY() IRMS. Finally, we establish an index from the results at which measurements without correction can be made.
II.
EXPRESSION OF AMCS CHARACTERISTIC 
for mean arrival rate of pulses 1), and functional expression of a pulse wave-form f(t).
The mean value (i> of the rectified half wave of the current fluctuation is represented by (2) Substituting Eq. ( 1 ) into Eq. ( 2 ), the following equation is obtained as shown in APPENDIX :
The above equation will be changed into more intuitive expression to consider the effects of pulse height and pulse width on the AMCS characteristic . Describe the normalized function of f(t) by g(t) such that (4) where h is peak value of f(t), and pulse width of f(t) by a. Next, perform a variable transformation from t to r using the equation,
for x which is determined as satisfying the following equations (6) Then, the following relationships are established :
Then, Eq. ( 3 ) can be transformed as follows :
The above Eq. ( 9 ) represents the characteristic of AMCS. In the following section, we consider the effects of n, a, gn, x and h in Eq. ( 9 ) on the output characteristic of AMCS.
Consideration on AMCS Characteristic
First, we investigate the effects of v and a. The summation terms with respect to the n in Eq. ( 9 ) represent the deviation from the true indication value. It is clear from Eq. ( 9 ) that the terms representing the deviation are negligibly small compared to the first term in the brackets if na is large enough. Then Eq. ( 9 ) can be written as follows and statistical fluctuation method can be applied : (10) Conversely, as na becomes small, the summation of the terms representing the deviation can not be neglected compared to the first terms, and indication lowering takes place as explaned in detail in a later section.
It must be noticed that v always appears in the form of a product with a, instead of appearing solely as v itself in Eq. ( 9 ). This means that the product, na plays a substantial 3- 
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Nucl. Sci. Technol., role in the statistical fluctuation method. In other words, the mean value of the rectified half wave of the chamber current fluctuation is proportional to rna rather than A/ v in the high neutron flux region, and the indication lowering is dominated by na rather than n in the low neutron flux region. To make the pulse width wide is effective in making the indication lowering small. For instance, if the pulse rate becomes 1/N of planned value due to the detector sensitivity or configuration, we can increase the pulse width N times to keep resulting <i> invariant.
Next, we consider effects of gn, x and h. These variables depend on the pulse shape. Notice that gn and x are independently defined from h. It is evident that h does not affect the indication fall, but only absolute magnitude of <i>, as h does not appear in the brackets of Eq. ( 9 ). To evaluate the indication lowering dependence on in and x, the pulse shape must be given. We will evaluate the effects of gn and x for various pulse shapes in the subsequent section. Table 2 . It is evident from the results that these deviations bring on indication lowering. The lowering ratio is obtained by subtracting the value in Table 2 from unity.
III. EVALUATION OF INDICATION LOWERING
In the numerical computation, there were difficulties in the calculations due to the addition and subtraction of very large and very small numerical values. Also, it was found that the number of terms n to converge <i> to desired value increases as na decreases. Therefore, results were only obtained in the limited range of about one or two decades after the beginning of the fall as shown in Table 2 . However, the difference due to pulse shape is at most 3% of the value in the range.
Evaluation of Indication Lowering of JOYO IRMS
In the following, we evaluate the indicated lowering of the JOY() IRMS, which employs AMCS as shown in Fig. 1 . Where, the current fluctuation signal from the fission counter is converted to the voltage signal at the first stage amplifier.
In the JOYO nuclear power calibration process, after the indication of the IRMS was calibrated with the reactor power at 45.82 kW (na=2.0), which is the upper limit that can 
is transformed into the following equation for odd numbered (2n-1) and even numbered (2n) terms, respectively : 
